Plain language summary
Systemic lupus erythematosus (SLE) is a common multisystem autoimmune rheumatic disease in China. According to previous studies, patients with a high level of self-care agency might achieve better health outcomes. Therefore, it is very important to cultivate better self-care agency in patients with SLE. However, few studies have been conducted to estimate the level of selfcare agency and explore its associated factors in China. Therefore, this study was performed to investigate the level of self-care agency and explore its associated factors in patients with SLE in China. Their study included 123 patients from a tertiary general hospital between July and October 2016 in Southwest China. The result demonstrated that the patients with SLE had a middle level of self-care agency. In addition, male gender, lower educational level, lower household income monthly per capita, and worse mental health were associated with lower self-care agency. The results suggest that health care professionals should pay more attention to men and patients with lower educational level, lower household income monthly per capita,
Introduction
Systemic lupus erythematosus (SLE) is a chronic, inflammatory, potentially fatal, and multisystem autoimmune rheumatic disease with variable clinical manifestations and a complex course. 1 It can occur at any age and is more common in women than in men. There are marked differences in SLE prevalence worldwide. In USA, the prevalence of SLE ranged from 5.8 to 130 per 100,000 population, whereas the prevalence in UK and Japan was approximately 40.7 and 19.1 per 100,000 population. [2] [3] [4] In China, the prevalence of SLE ranged from 31 to 70 per 100,000 population. 5 Although China does not have the highest prevalence of the disease, patients with SLE here would be form the largest cluster in the world due to the large population base.
Numerous studies have demonstrated the great improvements in the treatment of SLE, but the disease cannot be cured currently. 6, 7 Moreover, SLE has a negative effect on numerous aspects of a patient's life, such as mental health, quality of life, and daily functioning, [8] [9] [10] which may lead to low employment rates and heavy economic burden. 6, 11 According to previous studies, patients with high level of self-care agency might achieve better health outcomes. 12 Therefore, it is very important to cultivate better self-care agency in patients with SLE. Self-care agency was first developed by Orem and defined as the acquired capability to meet one's constant self-care requisites that could provide regular life processes, maintain and improve health, and promote wellbeing, without depending on others. 13 It was also regarded as the determinant factor of self-care performance.
14 Selfcare agency, an important component of Self-Care Deficit Nursing theory, primarily concentrated on heightening selfcare behavior, decreasing health-related cost, and improving self-care quality and patient outcome. 15 At present, the self-care agency had been paid more attention in patients with chronic disease, mainly focusing on diabetes, 16 hypertension, 17 coronary heart disease, 18 and rheumatoid arthritis (RA). 19 However, few studies have been conducted to estimate the level of self-care agency in patients with SLE. Additionally, Orem's Self-Care Model reveals that internal and external factors have an effect on self-care agency, including sociodemographic, psychological, and clinical characteristics. 20 Therefore, the purpose of this study was to estimate the level of self-care agency and explore its associated factors in patients with SLE in China.
Patients and methods study design and population Design
This cross-sectional study was conducted in a tertiary general hospital in Southwest China. Our study aimed to estimate the level of self-care agency and explore its association with sociodemographic and disease-related characteristics in patients with SLE.
Patients
All participants were enrolled by convenience sampling. Patients who met the following inclusion criteria were included: patients fulfilling the SLE diagnosis according to the 1997 American College of Rheumatology modified criteria for the classification, 21 age 18 years or over, having the ability to read and write, being willing to participate in this study, and capable of completing the questionnaires independently. Patients were excluded if they could not communicate with researchers because of severe mental disturbance, occurrence of other comorbidities which might hinder their independence in health care management, like malignancy or stroke, and were pregnant at time of the visit.
Assessment methods self-care agency
Self-care agency was assessed using the Exercise of Selfcare Agency (ESCA) Scale. This self-administered instrument consists of four subscales, including active versus passive response to situations, motivations, the knowledge base, and the sense of self-worth. It has 43 items on a 5-point Likerttype scale ranging from 0 (it does not describe me) to 5 (it completely describes me). The total score ranges from 0 to 172, which is equally divided into three levels: low (,56.76), moderate (56.76-113.52), and high (.113.52). Higher scores indicate higher level of self-care agency. In the Chinese version, the Cronbach's α of ESCA was 0.88 and its content validity was 0.92, indicating a good reliability and validity.
22,23

Pain and fatigue
The visual analog scale was used to estimate the severity of pain and fatigue. It records from 0 cm (none) to 10 cm (very severe) each item. Higher scores represent worse pain or fatigue. 
Disease activity
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self-care agency in sle and its associated factors from 0 to 105. According to a previous study, this scale is divided into four levels: 0-4 (no activity); 5-9 (mild activity); 10-14 (moderate activity); and 15-105 (high activity). 24 
Physical and mental health
Physical and mental health were estimated by the physical component summary (PCS) and mental component summary (MCS) of the 36-item Short Form Health Survey. The PCS is comprised of four domains, including physical functioning, role-physical, bodily pain, and global health, while the other four domains, namely vitality, social functioning, role-emotional, and mental health, comprised the MCS. The total score of PCS or MCS is calculated by the summing four domains respectively. Higher scores indicate better physical or mental health. 25 This scale had a good reliability with and validity in Chinese version. 26 
statistics analysis
The sociodemographic and disease-related variables were assessed as mean ± standard deviation, median (interquartile range), frequencies, and percentage, according to the data types and distribution. In univariate analysis, independent samples t-test, one-way analysis of variance, Mann-Whitney U test, and Spearman's rank-correlation test were used to analyze the relationship between demographic, diseaserelated variables, and self-care agency in SLE patients. Multivariate analysis was conducted using the stepwise multivariate regression analysis to explore the factors associated with self-care agency. A two-tailed P-value,0.05 was considered statistically significant. Analyses were performed using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA) software version 21.0.
ethics approval and informed consent
All procedures performed in studies involving human participants were performed in accordance with the ethical standards of the institutional research committee and following the tenets of the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. All patients provided written informed consent to participate and publish their details. This study had been approved by West China Hospital of Sichuan University Biomedical Research Ethics Committee (20160041).
Results
Patient characteristics
We distributed out 128 questionnaires, and all were returned. Five questionnaires were excluded from this study due to up to 10% missed items. Finally, a total of 123 patients were included in our study.
The sociodemographic and disease-related characteristics of the patients are shown in Tables 1 and 2 . The median age was 36, and 87.5% of the patients were women. Patients who were unemployed constituted 77.2% of the study group. Twenty-six percent of these patients had been educated to the college level or higher, and 27.6% were single. The majority of patients had other disease (83.7%) and one or more children (69.9%). Only 6.5% of patients had SLEDAI-2K4, and household income monthly per capita (HIMPC) of 16.3% patients was less than $150. In addition, the mean score of ESCA was 86.29±8.52. The median score of body mass index, pain, and fatigue was 21.23, 2.00, and 4.00, respectively. The median duration of disease was 36.00 months. Also, the median score of PCS and MCS was 50.50 and 44.95, respectively.
Factors associated with self-care agency
In univariate analysis, the results showed that self-care agency of discharged patients differed in regard to gender (P=0.011), work status (P=0.017), educational level (P,0.001), HIMPC (P,0.001), and disease activity (P=0.022) ( Table 1 ). Spearman's rank-correlation test showed that higher body mass index (r=-0.233, P=0.010), higher level of fatigue (r=-0.182, P=0.043), and worse mental health (r=0.389, P,0.001) were related with lower self-care agency (Table 2) . Table 3 shows the stepwise multivariate regression analysis for self-care ability. The multiple categorical variable was converted to a dummy variable. Our results showed that male gender (B=0.226, P=0.001), lower educational level (B=0.256, P=0.003), lower HIMPC (B=0.308, P,0.001), and worse mental health (B=0.318, P,0.001) could predict lower self-care agency. These variables could explain the 45.8% of variance in ESCA. However, there was no significant association between self-care agency and the other variables, including disease duration, pain, fatigue, physical health, disease activity, and other sociodemographic variables.
Discussion
In our study, the mean score of ESCA was 86.29±8.52, which demonstrated that our patients had a moderate level of self-care agency. The level of self-care agency in patients with SLE was consistent with that in patients with coronary heart disease and hypertension, whereas it was found to be higher than that in patients with RA. [17] [18] [19] 
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Yang et al explained by several possible reasons. The first one may be that 26.0% of patients with SLE had a college-level education or higher in our study, while Ovayolu et al 19 revealed that only 5.1% of patients with RA had a college-level education or higher. Previous studies showed that patients with higher educational level have better self-care agency. 16, 17 Additionally, in recent years, the hospital where our study conducted has implemented a health care program of rheumatology diseases, including health education clinic and chronic disease management clinic, which could gradually improve self-care agency. 27 Our analysis found that the level of self-care agency in women was higher than that in men. One of the reasons for the diverse results may be that women are more willing to seek health care than men, so women could gain more information and methods about how to manage disease better from health care providers. 28 On the other hand, women are commonly regarded as caregivers of the whole family in Chinese traditional culture. 29 They could thus also acquire knowledge and skills during caring for family members. Previous research revealed that the process of learning or teaching and guidance from others enable the development 
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self-care agency in sle and its associated factors and promotion of self-care agency. 30 As a result, self-care agency of women was higher than that of men.
As in previous studies, [17] [18] [19] we also found that higher educational level was associated with higher level of selfcare agency. A higher level of educational could increase the cognitive abilities and the decision-making capability, which makes individuals choose protective health behavior well, and in turn improves their self-care agency. 31 In addition, in the human capital theory, education not only makes people more effective users of information but also encourages people to obtain information with the intent to use it. 32 Marazienė et al 33 also demonstrated that patients with higher education levels seek health-related information more frequently than those with primary or secondary education. Thus, patients with a high level of education might gain more health-related information, and in turn improved their self-care agency. Besides, higher educational attainment is propitious to increase the self-care agency that motivates patients to design a healthy lifestyle. 34 Therefore, the health care professionals should help patients, especially those with a low level of education, receive more health-related information and offer various paths of access to information, thus helping patients enhance their self-care agency and take care of themselves better.
Our results found that lower HIMPC was positively associated with lower level of self-care agency. This can be due to the fact that patients with lower HIMPC reported insufficient social support, which was thus related with the lower level of self-care agency. 35, 36 Additionally, patients with lower HIMPC hardly maintain regular medical appointments, and thus this might preclude them from attaining sufficient information and developing their self-care agency. 37 It suggests that health care professionals should provide more health-related assistance and that government also should improve social welfare for patients with lower HIMPC.
In addition, we observed that worse mental health was a positive contributing factor to a lower level of self-care agency. A prior study stated that worse mental health negatively affects executive function, a brain-control function. 38 This executive function, used to guide the cognitive activities, includes diverse cognitive abilities, such as working memory, mindfulness and self-control, and other higher-order activities. 39 They are propitious for individuals to possess regular the optimal emotional response, which might improve their self-care agency. [40] [41] [42] Besides, a study by Yildirim et al 43 reported that anxiety and depression have a negative effect on self-care agency. Thus, we should provide psychological counseling and efficient mental treatment for patients with mental health problems in order to promote mental health and enhance self-care agency.
In the present study, there was no statistical significance between pain and self-care agency, which was not in line with the finding from another study. 19 A possible explanation for this could be that participants in our study had only slight pain which might not affect their self-care agency. In addition, self-care agency was found to not be associated with disease duration, disease activity, fatigue, and physical health. Further studies are needed to explore the association between pain, disease duration, disease activity, fatigue, and physical health.
Limitations
Our study had several limitations. First, all patients were included by the convenience sampling technique from a hospital, leading to the lack of generalizability. In addition, the cross-sectional study nature precludes us from indicating the causal link between self-care agency and other variables. Future longitudinal research studies with large sample size should be performed to appraise the fluctuation in self-care agency and its associated factors. 
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Conclusion
The results of this study indicated that patients with SLE had a middle level of self-care agency, suggesting that there is still much scope for improvement. The lower level of self-care agency was seen with men and those with lower educational level, lower HIMPC, and worse mental health. These findings suggest that health care providers should develop the targeted and comprehensive interventions to enhance self-care agency in patients with SLE, especially for the males and those with lower educational level, lower HIMPC, and worse mental health.
